Development of a signal-ratio-based antioxidant index for assisting the identification of polyphenolic compounds by mass spectrometry.
A new concept, called the signal-ratio-based antioxidant index (SRBAI), is proposed for the identification of antioxidants. The SRBAI is derived from the signal ratio of free-radical scavenging to polyphenolic chromophore absorbance. Each SRBAI value corresponds to a specific antioxidant under the same antioxidant assay condition. Hence, the SRBAI can be used as an identification card of the antioxidant, which can resolve even components with the same retention time or with similar mass fragmentation spectra. We employed onion and several quercetin glycosides as models. There are four major peaks of onion with free-radical scavenging ability. One of the peaks failed to be identified; for the authentic compounds, quercetion-3-glucoside (SRBAI = 8.98) and quercetin-3-rutinoside (SRBAI = 3.01) eluted at the same retention time as the unknown peak. However, the unknown was considered to be quercetin-3-glucoside for its SRBAI was 8.91. SRBAI values also can be applied to differentiate the unknown peaks with the same parent ion of m/z 463 and collision-induced dissociation (CID) spectra as the two authentic compounds, quercetin-3-glucoside and quercetin-4'-glucoside. This newly introduced SRBAI can act as an efficient and precise identification tool, especially for online identification of similar polyphenolic isomers.